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ON THE POLENSKE METHOD FOR THE DETECTION OF COCOANUTOIL IN 
BUTTER. 
BY S. RIDEAL, D.Sc., F.I.C., AND H. G. HARRISON, &!LA., A.I.C. 
(Read at the .Meeting, May 2, 1906.) 
THE Polenske method for the detection of cocoanut oil in butters depends upon two 
conclusions at which he has arrived : 
1. That in the distillation of the fatty acids, the quantity of insoluble volatile 
acids bears a strict relationship to the soluble volatile acids. 
2. That a mixture with cocoanut oil reduces the “soluble” figure, but at the 
same time increases the insoluble ” figure to such an extent that each per cent. of 
cocoanut oil gives 0.1 C.C. *i alkali in excess of the figure obtained from a genuine 
butter giving the same (‘ soluble ” figure. 
To test these conclusions a number of pure English butters have been examined, 
as well as butters of unknown origin. We find that the distillates from pure butters 
do not give the ‘‘ soluble )’ and ‘6 insoluble ” figures in such a strict ratio, but that, 
starting with a, pure butter fat, and mixing it with cocoanut oil, the relative increase 
in the “ insoluble ” figure practically agrees with Polenske’s results. 
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By plotting his ‘( insoluble ” figures against ‘‘ soluble ” a smooth curve is obtained 
and none of the thirty-one points lie far from the curve; 
Our butters show much more divergence, but by taking an average curve in the 
two cases, the English butters give a curve lying considerably below Polenske’s, and 
the curve for the unknown butters lies between the other two. Polenske‘s highest 
Reichert-Meissl value is only 30.1, while both the other series give higher values in 
this direction. 
The following results have been obtained by us : 
PURE ENGLISH BUTTERS.. JUNE AND JULY. 
~ 
Pure Butter Fat. 
I 
- -__ County. 1 Nurnher of Cows ’ 
I 
~ , Soluble C.C. Fw Insoluble C.C. Fw 
~ 
I 
Devonshire . . 
Huntingdonshire 
Surrey ... ... 
Somerset . . . ... 
Y ’  * * -  ... 
Devon shire . . . 
Somerset . . . ... 
? 
35 
4 
7 
5 or 6 
several 
1 
4 
? 
? 
3 
12 
’ 31.2 
28-9 
29.35 
30-15 
29.85 
~ 31-6 
1 34-55 
j 29.0 
~ 30-05 
! 29.5 
I 31-25 
I 
2-05 
1-85 
1.7 
1-85 
1.85 
1.85 
1.6 
2.15 
1.7 
1.8 
1.65 
1-95 
Butter Fat + 
20 per Cent. 
Cocoanut Oil. 
26.7 
26-85 
27-15 
26.3 
26.3 
26-55 
When the first six of these were mixed with 20 per cent. of cocoanut oil giving 
insoluble ” values of 8-75 and 13.4, on the average the ‘‘ soluble ” 
figure was decreased by 3.4 and the (‘ insoluble ” figure increased by 2.3. 
In  order to get an idea of the changes in the values which take place under 
varying conditions of season, food, etc., samples have been taken at  fortnightly 
intervals from a Huntingdonshire dairy farm since August 14, 1905. These butters 
are made from the milk of about thirty-five cows, a number sufficiently large to 
eliminate variations due to period of lactation in the individual cows. I n  each case 
the cows were milked within the week preceding the date given. 
soluble ” and 
Pu
bl
ish
ed
 o
n 
01
 Ja
nu
ar
y 
19
06
. D
ow
nl
oa
de
d 
by
 U
ni
ve
rs
ity
 o
f C
al
ifo
rn
ia
 - 
Irv
in
e o
n 
27
/1
0/
20
14
 0
6:
09
:4
0.
 
View Article Online
256 
R. M. Values. 
27-28 
28-29 
29-30 
30-31 
31-32 
32-33 
33-34 
34-35 
THE ANALYST. 
FORTNIGHTLY SANPLES FROM SAME DAIRY. 
Average. 
Soluble C . C .  Insolnble C . C .  
27.88 1.33 
28-70 1.53 
29-36 1-77 
30 -44 2.00 
31.52 2.10 
32.43 2.37 
34.55 2.15 
I - 
Date. 
... June 29, 1905 ... ... ... ... 
Aug. 14' ,, ... ... ... ... ... 
... ... - ^ .  ... 9 ,  28 9 ,  ... 
sept. 11 7 ,  ... ... ... ... ... 
,, 35 ), ... ... ... ... ... 
Oct. 9 7 ,  ... ... ... ... ... 
, 7  23 , ?  - - -  
Nov. 6 ,, ... ... ... ... ... 
,, 20 9 ,  ... ... ... ... 
Dee. 4 ,, ... ... ... ... ... 
7 )  18 
,, 15 ,, ... ... ... ... ... 
9 7  26 7 ,  - . *  
9 ,  26 7 9  - * *  
... ... ... ... 
... 
... ... ... ... ... 
Jan. 1, 1966 ... ... ... ... ... 
F:b. 12 ,, ... 
29 ,, ... ... ... ... 
Mar. 12 ,, ... ... ... ... 
April 9 7 y  ... ... ... ... ... 
... ... ... ... 
... ... ... ... 
... ... ... ... 
Soluble C.C. Tn. 
28.9 
29.55 
28.5 
27.95 
27.8 
29.2 
32.1 
30-7 
32.9 
30.1 
31.75 
30-5 
30.25 
31.8 
32.3 
31.25 
31.8 
29-05 
30.8 
Insoluble C.C. yi. 
1.85 
1." 
1.2 
1-3 
1-35 
1.35 
2.3 
2.2 
2.05 
1-75 
2.2 
2.1 
2-25 
2-1  
2.75 
2.3 
2.5 
2-3 
2-4 
Until October the cows were entirely on grass and out all the time, then they 
began to come in at  night and have linseed and cotton-cake in addition. During 
November and December the cows were kept under shelter, and in addition to cake 
were fed with hay, oatmeal, and rabi. After December mangel-wurzel was sub- 
stituted for the rabi, and some of the cows began to go out for part of the day. 
The average results obtained from all these English butters are given in the 
curve. They were obtained by taking averages of the results lying within a range 
of 1 C.C. of soluble volatile acids as given in the following table : 
AVERAGE RESULTS FOR PURE ENGLISH BUTTERS. 
No. of Samples. 
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In  a similar manner the figures obtained from one hundred and three unknown 
butters, presumably genuine, were averaged as follows : 
AVERAGE RESULTS FOR 103 UNKNOWN BUTTERS. 
Average. 
No. of Samples. 1 R. M. Values. 
1 Soluble C.C. 
3 
4 
7 
8 
19 
29 
20 
6 
4 
2 
1 
24-25 
25-26 
26-27 
27-28 
28-29 
30-31 
31-32 
32-33 
33-34 
34-35 
29-30 
24.58 
25-46 
26.42 
27.27 
28.50 
29.45 
30.36 
31.30 
32.41 
33-35 
34.7 
Insoluble c. c. 
1.55 
1-58 
1-46 
1.73 
1.98 
2-12 
2.16 
2-13 
2-91 
2.83 
4-1 
During the same period margarines were examined in the same way, but in no 
case gave an ‘‘ insoluble” value greater than 1 C.C. TG alkali ; and mixtures made with 
butter, margarine, and cocoanut oil gave figures which indicated the amount of 
cocoanut oil present, but no indication in themselves of margarine if a butter of high 
Reichert value were taken. 
Cheese fats examined by the same method, while giving, as is well known, the 
Reichert value higher than is general with butters, gave insoluble ” values which 
are in the same ratio to the (‘ soluble ” values as in the case of butters. 
DISCUSSION. 
The PRESIDENT (Mr. Bevan) asked whether the saponification was done with 
glycerin or with alcohol. The Polenske number, as was well known, differed con- 
siderably according to whether glycerin or alcohol was used, being, if he remembered 
rightly, higher with glycerin than with alcohol. 
Mr. HARRISON said that glycerin had been used, following the process as 
prescribed. 
Mr. E. R. BOLTON said that he had been particularly interested in this paper in 
so far as it related to cocoanut oil, with which he had had more experience than with 
butter. The results he had obtained were more or less in agreement with those now 
given, except that he usually found a higher insoluble acids figure, and a lower Reichert- 
Meissl value than the authors had. But he had obtained a Reichert-Meissl figure as 
high as 9 for cocoanut oil, whereas the highest mentioned by Polenske wag 7.7. H e  had 
also noticed that, as a rule, the figure for insoluble volatile acids in cocoanut oil was from 
2.2 to 2-5 times the Reichert-Meissl value. It was difficult, however, to get samples 
of cocoanut oil that were perfectly normal. I n  many cases the ( (  stearine ” might 
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have been removed, and some samples might contain palm kernel oil. It was, 
perhaps, worth noticing that palm kernel oil gave an average Reichert-Meissl figure 
of 5, the figure for insoluble volatile acida being 10. As far as the effect of different 
modes of feeding was concerned, the Polenske numbers seemed to come out very 
regularly. H e  did not know whether Polenske had made any notes as to the feeding 
of the cows in his investigations, but it was a matter of common experience that the 
use of cake did affect to a certain extent the composition of the butter-fat, and 
certainly cocoanut cake had some effect in many cases. 
Nr. HINKS inquired whether in any of these cases the ordinary Reichert-Wollny 
figure, as well as the Reichert-Meissl figure, hsd been determined in conjunction with 
the Polenske number. If so, it would be interesting to see what difference was made 
by the use of glycerin and by the more rapid distillation. 
Mr. HEHNER said that his experience was quite in agreement with that of the 
authors, that the relationship between the Polenske number and the Reichert-Wollny 
number was not in every case so definite that one could safely use it as the basis of 
a definite charge of adulteration. Broadly speaking, of course, it was agreed that 
the lower the Reichert-Wollny figure, the lower would be the proportion of insoluble 
volatile acids. Owing, however, to the varying circumstances under which butter 
was produced, one could not be guided by broad facts in particular cases. His own 
experience over some considerable time had been that the Polenske numbers shown 
by pure butter were about the same as those which the authors had obtained, and it 
would be seen that the difference between the authors’ curve for English butters and 
Polenske’s curve for pure butter-fat would allow a margin of about 10 per cent. for 
admixture. At 
one time it was thought that fluidity of the insoluble volatile acids indicated the 
presence of cocoanut oil, and that to a certain extent was true, but it was not 
universally true. I n  the case of pure butter showing a low Reichert-Wollny figure 
the insoluble volatile acids were almost invariably solid. When a low Reichert- 
Wollny figure was associated with fluid insoluble volatile acids, and especially when 
the Polenske number exceeded 2, the proof of the presence of cocoanut oil was fairly 
definite. But in butters showing Reichert-Wollny figures of 25 or over, the insoluble 
volatile acids were in many caBes quite fluid. H e  did not think it safe to rely upon 
any single figure, however important it might be in itself. Cocoanut oil, as was well 
known, had a very low iodine value and a very low refraction, whereas genuine butter 
with a low Reichert-Wollny figure had almost invariably a high refraction and a high 
iodine value. I n  this connection micro-polariscopic examination was of some impor- 
tance. I t  was, however, beset by many pitfalls, and used alone would be worth 
nothing. I n  the process suggested by Knud Jensen and Kirschner unfortunately the 
silver caprylate was too soluble, and the solubility too much influenced by tempera- 
ture and time allowed for the precipitation, to lead to reliable figures. 
Mr. ESTCOURT said that, from experiments with butter made in his own 
laboratory, in connection with some samples that were suspected of containing 
cocoanut oil, he had come to the conclusion that in genuine butter having Reichert 
number less than 29 the figure for insoluble volatile acids was rarely over 2. 
Mr: HARRISON, in reply, said that it must be agreed that between the figures they 
Then came the question of the state of the insoluble volatile acids. 
Pu
bl
ish
ed
 o
n 
01
 Ja
nu
ar
y 
19
06
. D
ow
nl
oa
de
d 
by
 U
ni
ve
rs
ity
 o
f C
al
ifo
rn
ia
 - 
Irv
in
e o
n 
27
/1
0/
20
14
 0
6:
09
:4
0.
 
View Article Online
260 THE ANALYST. 
found and those of Polenske there was, as Mr. Hehner had said, an appreciable 
margin of possible adulteration. Polenske himself stated that nothing under 10 per 
cent. could be detected-that, of course, being the minimum, and each 1 C.C. of 
increase being taken as equivalent to 10 per cent. of cocoanut oil. Towards the end 
of the curve, however, there was a wider range of variation still, There wag, there- 
fore, considerable difficulty in making the process quantitative, apart from the 
question of the actual detection of cocoanut oil. If, however, they could satisfy 
themselves that this process was capable of detecting the presence of cocoanut oil 
with certainty, it might be possible to arrive at some approximate-estimate of the 
quantity. With regard to saponification, although the authors had only used 
glycerin, he should think that, as a rule, with alcohol a slightly higher Reichert- 
Meissl value would be obtained than with glycerin. The difference, however, would 
not be very great. He knew nothing about the Polenske value under these con- 
ditions. 
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